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ABSTRACT
Thin fi lms are encountered every day in technological devices and protective coatings. Confi rming material prop-
erties before manufacturing these components will prevent failure, which is greatly important when society is 
attached to their technology that depend on on thin fi lms. Nanoindentation is used to test fi lm/substrate behavior, 
but there are some problems to overcome to extract properties correctly. For example, with a mismatch of elastic 
moduli and Poisson’s ratios of the fi lm and substrate, the area calculations may be skewed by sink-in or pile-up of 
the material. Instead, we have a model that utilizes only material property constants that describes the composite 
elastic modulus behavior, regardless of problems related to pile-up or sink-in. However, no matter the fi lm thick-
ness, substrate material, or fi lm material, pile up is found to be the same across samples at a specifi c indent depth. 
This is a very interesting phenomenon, and we are testing different material combinations to show that pile-up 
does not affect the extracted elastic properties of the fi lm and substrate, such as elastic modulus.
